The Obesity-related Problems scale (OP) is a self-assessment module developed to measure the impacts of obesity on psychosocial functioning. Our principal aim was to evaluate the construct validity and responsiveness of the OP scale. Our specific aims were to test: (1) the psychometric performance of OP; (2) if OP scores differed by gender and weight category; (3) if OP scores are inversely related to mental well-being; (4) if weight reduction in the obese is accompanied by improvements in psychosocial functioning (OP). SUBJECTS: Four samples were used: 6863 subjects in the SOS cross-sectional study; 2128 in the SOS intervention study; 1017 nonobese in the SOS reference study; and 3305 obese subjects in the XENDOS study. MEASUREMENTS: Psychosocial functioning was measured by OP. Overall mood was measured by MACL. Anxiety and depression symptoms were measured by HAD. RESULTS: Psychometric testing provided strong support for the construct validity of OP. Factor analysis confirmed the homogeneity of the construct and multitrait/multi-item scaling analysis demonstrated strong item-convergent/discriminant validity. Reliability coefficients were high and floor and ceiling effects were small. Psychometric results were cross-validated and replicated in subgroups by gender, age and body mass index (BMI). As expected, large differences in OP were observed between obese and nonobese (Po0.0001). Obese women reported more weight-related psychosocial problems than obese men (Po0.0001). Psychosocial disturbances (OP) among the obese were significantly related to poor mood (MACL; Po0.0001) and anxiety and depression symptoms (HAD; Po0.0001). Change in OP over time was strongly correlated with weight loss (Po0.0001). A distinct dose-response effect between weight reduction and improvements in OP was demonstrated. Scores on psychosocial functioning (OP) and mental well-being (MACL, HAD) in nonobese (BMIo30) surgical patients at 4-y follow-up were equal to scores observed in nonobese reference subjects (NS). CONCLUSION: OP is a psychometrically valid obesity-specific measure suitable for evaluating HRQL effects of obesity interventions. The negative impact of obesity on psychosocial functioning is considerable and disturbances are connected with poor mental well-being. Weight reduction in the obese is followed by improvements in both psychosocial functioning and mental well-being.
Introduction
Application of health-related quality of life (HRQL) methods in obesity research has greatly increased and both generic and condition-specific instruments are utilized to assess the burden of obesity and to evaluate effects of treatment. [1] [2] [3] [4] A major advantage of generic measures is that they are designed to be applicable across populations and it is thus possible to compare health status of one diseased group with another or with population norms. The well-established, generic SF-36 has been frequently applied in both clinical and epidemiological obesity research. [5] [6] [7] [8] [9] [10] [11] Generally, epidemiological studies have shown decreased levels among the obese in three of the eight SF-36 health domains: physical functioning, general health perceptions and vitality. A disadvantage of generic measures is that they focus on broad, core dimensions of health and do not cover all domains that are relevant to patients with specific diseases. For example, obese individuals are likely to experience impairments in their daily living that may not be adequately measured by short-form, generic inventories. Such issues may concern particular problems related to the obese state, for example, body image disparagement, eating behavior disturbances, excessive sweating, etc. Moreover, HRQL consequences of general health problems associated with obesity such as sleep disturbances, daytime sleepiness, joint problems, shortness of breath, aches and pains, affective disorders, low self-esteem, sexual difficulties, impairment in social functioning, reduced mobility, etc, may also be poorly covered by short-form, generic measures. [1] [2] [3] Condition-specific instruments, on the other hand, are adapted to capture information that is most pertinent to particular patient groups. If well-structured, they tend to be highly responsive to clinical change and are thus especially suitable as outcome measures. However, item generation and construction of condition-specific domains are complex. This is especially true in the case of obesity since manifold negative health impacts are associated with the disease. Furthermore, areas of importance may differ within the obese population, for example, specific domains that are most relevant to extremely obese individuals may be less important to mildly obese persons. Similarly, additional modules may be required for studying obese patients with comorbid conditions, for example, diabetes type II, obstructive sleep apnea, asthma, binge eating disorder, etc.
Several obesity-specific HRQL instruments have been introduced during the past decade. 7, [12] [13] [14] [15] [16] [17] [18] These instruments vary widely in their focus and perspective on HRQL, especially with regard to their conceptual approach and overall measurement design. Consequently, quite different pictures of the impact of obesity on HRQL, as well as the benefit of treatment, may emerge from these different measures. A challenge for clinicians and researchers is to select the most suitable tool for their particular population and study design. Since obesity research still lacks experience with today's HRQL measures, further careful consideration of instrument properties is needed in order to arrive at a clearcut understanding of the strengths and shortcomings of different approaches. [1] [2] [3] [4] Psychosocial functioning is a key domain in the assessment of quality of life (QoL) in obesity. 12, [19] [20] Since obesity is a stigmatized condition in Western cultures, discrimination and humiliation of obese people are common and concern most areas of social life. 19, [21] [22] As a consequence, obese individuals are at high risk for developing psychosocial disturbances. Obese people are bothered by their weight and body shape and commonly avoid public places, group activities, etc. 12, 22 Moreover, high levels of mental distress are found in persons who fail to cope with the hardship of obesity. 23 On the positive side, surgery-induced weight loss has proven beneficial effects on psychological functioning. 20, 24 Severely obese who substantially reduce their weight experience less social distress and are likely to engage in new social activities. 19 Weight-related psychosocial distress is not distinctly covered by generic instruments and an obesity-specific HRQL module, the Obesity-related Problems scale (OP), was developed within the Swedish Obese Subjects (SOS) study to assess the impact of obesity on psychosocial functioning. 12, 20 The module comprises eight questions concerning how bothered the person is by his/her obesity in everyday life. Our aims were to test: (1) the psychometric performance of the OP scale; (2) if psychosocial functioning differs by gender and weight category; (3) if psychosocial problems among the obese are associated with decreases in mental well-being; (4) if weight reduction in the obese is accompanied by improvements in psychosocial functioning.
Methods
Study samples and subject characteristic An overview of the four study samples and subject characteristics is given in Table 1 . SOS is an ongoing, largescale study of the health implications of obesity. The project consists of three parts: a cross-sectional study (registry), an intervention trial and a population study. Detailed information on study design, recruitment and assessment procedures is reported elsewhere 12, [25] [26] [27] Briefly, obese subjects aged 37-57 y were recruited to the registry study by advertisements in the media and through information to general practitioners. Subjects completed a comprehensive series of mail-out/mailback questionnaires and were given comprehensive medical examinations. A total of 6328 subjects were finally included. In the present study, cross-sectional analysis also included baseline data on 535 patients recruited from surgical departments, for a total of 6683 subjects. From the registry study and from waiting lists at surgical departments, severely obese men (Z34 kg/m 2 ) and women (Z38 kg/m 2 ) were enrolled into a longitudinal intervention trial of the health effects of weight reduction. Two patient groups, a surgically treated group (gastric banding, vertical banded gastroplasty and gastric bypass) and a conventionally treated group (matched controls), are currently being followed for 20 y. The conventional cases are offered treatment at primary health-care centers (around 480 centers are participating) and treatment regimens vary according to the local routines. Surgical and conventional subjects return regularly for complete medical checkups. In the present study, longitudinal data on 2128 subjects followed for 4 y were analyzed (Table 1) .
The reference study is a longitudinal, general population study conducted to provide reference data on subjects aged 37-60 y. Data collection methods are identical to those used in SOS. Response rates at baseline were 54% in men and 58% in women. Nonobese subjects (n ¼ 1017) were selected for the present study. A small proportion were underweight (0.5%), 57.9% were of normal weight, and 41.6% were overweight.
The XENDOS study is a randomized, placebo-controlled, double-blind clinical trial investigating if the incidence of diabetes in obese subjects is prevented by medical treatment (Orlistat) combined with dieting (mildly reduced fat, reduced calorie diet) and physical exercise. Nondiabetic, 30-to 60-y-old subjects, with a body mass index (BMI) of at least 30 kg/m 2 were recruited through advertisements in daily newspapers. A total of 3305 subjects were included and followed for 4 y. Information was available on 91% (6 months), 84% (1 y), 68% (2 ys) and 52% (3 y). At the time of the present analysis 4 y follow-up data were not available. Details on the study design and recruitment procedures are reported elsewhere. 28 Only blinded data were used in the present study.
HRQL measures
The OP is a self-assessment instrument constructed to measure the impact of obesity on psychosocial functioning. 12 OP comprises eight items on a four-point scale.
Subjects are asked how bothered they are by their obesity in specific situations. 31 Perceived general health status was measured using the current health scale. 32 Functional health was measured using five categories from the sickness impact profile (SIP): ambulation, home management, work, recreation and pastimes and social interaction. 33 The Three-Factor Eating Questionnaire (TFEQ) was used to assess eating behaviors: cognitive restraint, disinhibition and hunger. 34 In addition, a single question was used for rating overall QoL. All measures are integrated parts of the SOS QoL survey. 
Statistical and psychometric methods
Exploratory factor analysis was employed to test the unidimensionality of the OP scale. The method of squared multiple correlations was used for computing prior communality estimates and the scree test was used to determine the number of factors to be retained. 35, 36 Items with a minimum loading of 0.40 were considered to contribute to a given factor. Multitrait/multi-item analysis (MTMI) was used to test scaling assumptions. 37 MTMI is a confirmatory test of a priori defined scales. Each item is examined with respect to how well it represents a particular construct relative to other constructs. A matrix of item-scale correlations is computed and correlations for each item are compared across scales. Item convergent validity is indicated if each item correlates substantially (rZ0.40, corrected for overlap) with its own scale. Item-discriminant validity is supported if all items correlate significantly higher with the scale it represents than with other scales. The significance of a difference between two item-scale correlations is determined by using the standard error of the correlation matrix (1/On). The recommended significance criterion of two standard errors was used. Cronbach's a coefficients were computed to estimate the internal-consistency reliability of scale scores. A coefficient of at least 0.70 is considered adequate for group data, while 0.90 is recommended for individual assessment. 38 Percentages of subjects scoring at the lowest (floor effect) and highest (ceiling effect) possible scale levels were computed. It is desired that floor and ceiling effects should be minimal. The construct validity of OP was further tested by the method of known-groups analysis.
Correlations were tested for significance by Pitman's nonparametric permutation test. 39 Pearson's correlation coefficient and 99% confidence intervals for the mean were calculated for descriptive purposes. 40 Two-group comparisons were performed using Fisher's nonparametric permutation test. ANOVA was applied in comparisons of three or more groups. Tukey's HSD range test was used for testing of differences between group means. 41 The magnitude of group differences was further determined by calculation of effect sizes (ESs). ES makes it possible to judge the importance of a group difference and facilitates comparison across different measures. ES of a between-group difference was estimated by calculating the mean difference, divided by the pooled standard deviation. 42 Standardized response mean (SRM) was used to estimate the magnitude of within-group differences. SRM is calculated as mean change between assessments, divided by the standard deviation of change. 43 ES and SRM were judged against standard criteria proposed by Cohen: trivial (0 to o0.2), small (0.2 to o0.5), moderate (0.5 to o0.8) and large (0.8+).
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Results
Psychometric properties
A cross-validation design was used for psychometric testing. The SOS cross-sectional sample (n ¼ 6863) was randomly split into two data subsets and psychometric testing was conducted separately in each sample. Mean (s.d.) OP scores were 52.0 (27.7) and 52.8 (28.1), respectively, in the two samples (NS). Test results in the first sample were successfully replicated in the second sample. Exploratory factor analyses confirmed the unidimensionality of the OP scale and the majority of the total variance was explained by the factor (64% in both samples). The OP factor was also reproduced in subgroups by gender, age group (37-43, 44-50 and 51-57 y) and weight category (obesity class I-III). In all tests, eigenvalues were above 4.5 for the first factor and below 0.5 for the second factor. MTMI analysis was conducted to test scaling assumptions in each of the two samples. Results from the first sample were nearly identical to those from the second sample (Table 2) . Item-scale correlations indicated satisfactory itemconvergent validity, that is, correlations exceeded the minimum desired level (r ¼ 0.40) by a wide margin. Itemdiscriminant validity of OP was evaluated in relation to all other HRQL measures included in the SOS-QoL Survey (see the Methods section). OP items correlated significantly higher with their own scale than with all other scales, indicating solid item-discriminant validity. Interscale correlations showed satisfactory discrimination vis-à-vis other measures. Correlations ranged from 0.06 (cognitive restraint) to À0.54 (self-esteem). Internal-consistency reliability coefficients (Cronbach's a) were above the 0.90 criterion for individual assessment ( Table 2 ). Proportions of subjects scoring at the lowest possible scale level (floor effect) were marginal, although somewhat more men (6.9%) than women (1.4%) scored at the floor. Ceiling effects were negligible, that is, proportions of subjects scoring at the highest possible scale level were consistently low (o5%). Results of scaling tests in the total samples were replicated in subgroups by gender, age and BMI.
In the SOS reference sample (1017 nonobese subjects), the OP factor was solidly reproduced and MTMI testing confirmed the internal stability of the construct (Table 2 ). Cronbach's a coefficients were high. Ceiling effects were nonexistent, while floor effects were substantial (66.4 and In the XENDOS sample (n ¼ 3305), the OP factor was successfully reproduced in the total sample and in subgroups by sex, age (30-36, 37-43, 44-50 and 51-58 y) and BMI (data not shown). In all tests, Cronbach's a coefficients were above the 0.90 criterion and floor and ceiling effects were consistently low.
Psychosocial functioning in the obese
To obtain an optimal number of subjects in each weight category, the SOS cross sectional sample and the XENDOS sample were combined (n ¼ 10 168). The mean (s.d.) OP score in the total sample was 50.1 (27.7). Women scored significantly higher than men, 56.3 (26.4) and 40.8 (27.0), respectively (Po0.0001). Table 3 shows OP scores for obese compared with nonobese reference subjects across weight categories, by gender. As expected, very low OP scores were observed in normal weight and overweight subjects. OP scores in normal weight men and women were roughly equal, while scores in overweight women were significantly higher than in overweight men (Po0.0001). Also, overweight women scored higher than normal weight women (Po0.0001). The difference was of moderate size (ES). Scores in overweight men were nonsignificantly higher than in normal weight men; however, the ES estimate indicated a small difference (ES ¼ 0.26).
As anticipated, markedly higher OP scores were observed in obese than nonobese reference subjects (Po0.0001). ESs of differences between normal weight and obese in different weight classes were large. ESs ranged from 1.64 to 2.17 in men and from 2.51 to 2.60 in women (Table 3) . In each of the obese weight categories women scored significantly higher than men (Po0.0001). ESs were small (class III) to moderate (class I and II). Comparisons between the obese weight categories showed significant differences in men, while scores in women were roughly equal (NS). ESs of differences in men were trivial (class I vs II) to small.
Relations between psychosocial functioning and mental well-being Relations between OP and mental well-being/mood disorders (MACL, HAD) were tested in the SOS cross-sectional sample (n ¼ 6 863). High OP scores were significantly related (Po0.0001) to poor overall mood (r ¼ À0.52), anxiety (r ¼ 0.44) and depression symptoms (r ¼ 0.52).
Overall mood. To illustrate the relation between OP and overall mood, subjects were grouped into five categories Comparisons among categories demonstrated a significant monotonic decrease in overall mood with increasing OP levels; that is, the more the obesity-related psychosocial problems, the worse is the overall mood. Overall mood scores in the obese were further compared with mood scores in the nonobese reference subjects ( Table 4 ). The obese with no or very mild occurrence of psychosocial problems (OPo20) reported significantly better mood than the reference subjects (Po0.01 in men; Po0.0001 in women). ES estimates were in the small range. Obese men with OP scores of 20 or higher reported significantly worse overall mood than nonobese men. ESs of the difference between nonobese and obese men varied from small (20rOPo40), moderate (40rOPo60) to large (60rOPo80 and 80rOPr100). Obese women with mild psychosocial problems (20rOPo40) scored nonsignificantly worse on mood than the nonobese, while obese women with 40 or higher on OP scored significantly worse (Po0.0001). ESs indicated moderate (40rOPo60) to large differences (60rOPo80 and 80rOPr100). It should be noted that extremely poor mood levels were observed in the large group of obese men (30.2%) and women (51.9%) with severe to extreme limitations (OPZ60) in psychosocial functioning.
Anxiety and depression symptoms. Levels of possible/probable cases of morbid anxiety and depression according to HAD classifications are shown in Figure 1 . Obese subjects are grouped in classes by their OP scores and compared with nonobese reference subjects. The prevalence of anxiety and depression disorders in the nonobese was 17.3 and 6.3%, respectively. In the obese, prevalence rates differed significantly among groups and higher OP levels were accompanied by a monotonic increase of cases. The prevalence of morbid anxiety ranged from 13.6% in subjects with no or Psychosocial functioning in the obese J Karlsson et al mild psychosocial limitations (OPo20) to a high of 65.8% in the group with extreme problems in psychosocial functioning (80rOPr100). Depression rates followed a similar pattern: 6.3% cases were noted in the lower OP interval (OPo20), while 57.9% were classified as cases in the upper interval (80rOPr100). The prevalence of morbid anxiety and depression in obese with no or very mild psychosocial problems (OPo20) was roughly equal to that of the nonobese, while prevalence rates in obese with 20 or more on OP were significantly higher ( Figure 1 ).
Change in psychosocial functioning after weightreduction treatment Change in OP was evaluated in 2128 subjects followed for 4 y in the SOS intervention study. Compliance rates after 4 y in the surgical and conventional groups were 85% and 78%, respectively. Weight loss 4 y after surgical intervention was 18.9%, while an average weight gain of 1.1% was observed in the conventional treatment group. Mean (s.d.) reduction of BMI in the surgical group was 8.0 (4.9) kg/m 2 ; however, the great majority (79.0%) was still obese (BMIZ30) 4 y after weight reduction surgery.
Surgical cases reported significantly more psychosocial dysfunction before treatment than conventional cases (Po0.0001; Table 5 ). Moderate differences (ES) were indicated. OP scores at 1-and 4-y follow-ups significantly improved in both treatment groups (Po0.0001); however, improvements were markedly higher in the surgical group (Po0.0001). ESs of change (SRM) were large in surgical cases and small in conventional cases. At 4-y follow-up, psychosocial functioning was superior in the surgical group (Po0.01 in men; Po0.001 in women); however, differences between groups were small (ES).
OP change scores at 4-y follow-up were strongly related to the magnitude of weight loss (Po0.0001) in both surgical (r ¼ 0.38) and conventional cases (r ¼ 0.31). The relation between weight reduction and change in OP is illustrated in Figure 2 . Surgical cases are grouped into classes by percent weight loss at 4-y follow-up and mean OP scores are plotted Psychosocial functioning in the obese J Karlsson et al for each measurement time point. OP scores for the conventional group are also shown. There was no significant difference between the surgical subgroups at baseline, while a distinct dose-response relation between weight reduction and changes in OP was observed at follow-ups. As shown in Figure 2 , greater weight loss was accompanied by significantly greater improvement in psychosocial functioning. Improvements were stable over time in subjects with substantial weight loss (415%), while a clear tendency for scores to return to baseline levels was noted in subjects with modest long-term weight reduction (o5%). After 4 y, OP scores improved on average 81% compared to baseline in surgical patients with 30% weight loss or more. OP scores in the other weight loss groups also improved: 73% (25 to o30%), 64% (20 to o25%), 52% (15 to o20%), 49% (10 to o15%), 37% (5 to o10%) and 19% (o5%). In the conventional treatment group an average reduction in OP of 16% was observed. Table 6 shows OP scores for surgical cases at 4-y follow-up, by weight category. Significant differences in OP were observed between weight categories, that is, higher BMIs were related to higher OP levels. About 21% of the surgically treated patients were classified as nonobese (BMIo30 kg/m 2 ) at 4-y follow-up. Scores on psychosocial functioning (OP) in this group were roughly equal to scores observed in the nonobese reference subjects (NS). Furthermore, overall mood (MACL) was nonsignificantly better than in reference subjects. A mean (s.d.) mood score of 3.25 (0.53) was noted in the nonobese surgical cases compared with 3.19 (0.46) in reference subjects (data not shown). The prevalence of possible/probable cases of morbid anxiety and depression (HAD) in this group was 14.6 and 7.0%, respectively, which was roughly equal (NS) to percentages observed in the reference group (data not shown).
The relation between change in OP and weight reduction was also evaluated in patients included in the XENDOS study. OP change scores were significantly related to weight loss at 3-y follow-up (Po0.0001; r ¼ 0.32), that is, greater weight loss was associated with greater improvement in psychosocial functioning.
Responsiveness of OP compared with other HRQL measures
Responsiveness in OP and other HRQL measures was analyzed in the SOS intervention study sample. ES of within-group change (SRM) was calculated to enable comparisons among different HRQL domains (Figure 3) . SRM for weight change was calculated as a point of reference. As expected, the effect of obesity surgery on weight reduction was large (SRMZ0.8). The effect of conventional treatment was small (SRM ¼ 0.20) at 1-y follow-up, while no effect was observed 4 y after intervention (SRM ¼ À0.09). Weight loss in the surgical group was at its peak at 6-month follow-up (SRM ¼ 2.75), while declines were observed at 1-y (SRM ¼ 2.31) and 4-y follow-ups (SRM ¼ 1.63). A similar Psychosocial functioning in the obese J Karlsson et al trend was noted for changes in HRQL. SRMs for selected HRQL measures are presented in Figure 3 . SRMs in OP and the perceived hunger scale (TFEQ) were large at both 1-and 4-y follow-ups. Improvements in general health perceptions, ambulation, anxiety, depression, overall mood and selfesteem were moderate-to-large at 1-y follow-up and small at 4-y follow-up after surgical intervention.
Discussion
Validation of instruments across study populations and subgroups is essential to confirm the general applicability of a measure. 44 The performance of the OP scale was tested in several large samples of both obese and nonobese subjects as well as in subgroups by sex, age and BMI. Scaling assumptions were consistently satisfied, providing strong support of the construct validity of the measure. The large sample sizes and the cross-validation design are major strengths of the study.
The homogeneity of the OP scale was tested by exploratory factor analysis and the OP factor was accurately reproduced across samples and subgroups. Factor invariability across groupings is a good sign of the robustness and generalizability of a multi-item construct. 45 Item-scale properties were evaluated by means of MTMI analysis. This technique has been extensively used for the construction and validation of health status/QoL measures, for example, the SF-36. 44, 46 MTMI testing of OP demonstrated solid item-convergent validity, that is, all items contributed substantially to the total scale score. Furthermore, to assure that a multi-item scale is successful in measuring one concept as opposed to another, it should also be confirmed that items are not too closely associated with other constructs representing different domains (item-discriminant validity). The confounding of item content is an insidious lapse in scale construction that may seriously complicate the interpretation of scale scores and their correlations. Item-discriminant validity of OP was Psychosocial functioning in the obese J Karlsson et al accordingly tested in relation to all other HRQL scales included in the SOS QoL survey. 2 Scaling success rates were perfect across samples and subgroups. Scale-to-scale correlations were low to moderate, suggesting that the OP construct provides unique information on the QoL of obese subjects.
In all tests of obese subjects, internal consistency reliability coefficients were above the 0.90-standard recommended for individual assessment 38 . Reliability refers to the extent to which the measured variance reflects true score rather than random error. Thus, reliability is a key factor in determining Psychosocial functioning in the obese J Karlsson et al the precision of a measure, for example, a reliability coefficient of 0.90 indicates that 90% of the measured variance is reliable. At this level, confidence intervals around individual scores are considered sufficiently narrow to permit individual comparisons. 38 The high reliability standard of OP implies that the scale is appropriate for monitoring individual patients in clinical practice. Since OP is a short and cost-effective measure with sound psychometric properties, the scale may be a useful tool for identifying individuals at risk for psychosocial disturbances. The connection between OP scores and measures of mental well-being/mood disorders suggests three distinct groups: (1) an OP score below 40 indicates mild impairment of psychosocial functioning and mental well-being in most cases within the normal range; (2) an OP score between 40 and 59 points indicates moderate impairment in psychosocial functioning and enhanced risk for affective disorders; (3) an OP score of 60 points or higher indicates severe to extreme impairment in psychosocial functioning and extremely high risk for mood disorders. About 40% in the combined patient sample (n ¼ 10 168) scored 60 or higher on OP. This finding demonstrates the need of behavioral interventions in the management of obese patients.
The mean OP score in the combined patient sample was 50.1 on a 0-to-100 scale. Proportions scoring at the lowest (floor effect) and highest (ceiling effect) scale levels were consistently small across groupings. Floor and ceiling effects in obese women were negligible, while floor effects in obese men were somewhat higher. The construct validity of OP was further evaluated by comparisons of scores obtained in obese and nonobese populations (known-groups validity). As predicted, large differences (ES) were observed. Average OP scores were about 10 times higher in obese patients than in normal weight reference subjects. Quite logically, considerable floor effects were observed in the nonobese, while ceiling effects were nonexistent. Overweight women in the SOS reference sample scored almost three times higher than the normal weight women, while scores in overweight men were about twice as high as in normal weight men. Thus, the OP scale appears to be adequately calibrated to the target population. Adding items would probably have only minor effects on the precision of the measure.
In line with previous findings, obese women reported more weight-related psychosocial problems than men. 3 About one-fourth of the obese men, but only one-tenth of women, reported no or very mild limitations in psychosocial functioning (OPo20), while half of the women and onefourth of the obese men reported severe to extreme weightrelated psychosocial problems (OPZ60). Although women generally scored worse, our results indicate that quite many obese men also experience high levels of psychosocial distress. Differences between men and women were largest in obese class I and smallest in class III, indicating that gender differences in weight-related distress tend to level out Psychosocial functioning in the obese J Karlsson et al with higher BMIs. In men, OP scores were significantly different between weight classes; however, ES estimates indicated trivial (obese class I vs II) to small differences. Among women, average OP scores were roughly equal across weight categories. This pattern was consistent in both the SOS and XENDOS samples. The failure to detect clear differences in OP between weight categories suggests that psychological factors (eg, body image disparagement, unsuccessful coping, poor self-esteem, etc) rather than degree of overweight may be strong determinants of psychosocial functioning within the obese population.
Large differences (ES) in OP were noted between obese and nonobese, indicating considerable negative impacts of obesity on psychosocial functioning. In validation of the obesity-specific IWQOL Lite, Kolotkin et al 14 found substantial differences between normal weight subjects and obese patients on the public distress subscale. In contrast, no distinct differences in the social functioning and role functioning-emotional subscales of the SF-36 have been observed in obese patients compared to nonobese reference subjects or population norms. 5, 9, 47, 48 The sensitivity of the SF-36 to detect declines in mental health domains among the obese requires further study. In line with common recommendations in the field, we suggest that the SF-36 and other generic measures always be supplemented with obesity-specific HRQL measures. More research is needed to clarify discrepancies in findings from generic vs specific HRQL methods. To be useful, an instrument should be both reproducible and responsive. Reproducibility refers to the fact that repeated administrations of a measure in stable subjects should yield stable scores over time. Responsiveness refers to the sensitivity of the measure to detect true change over time. The accuracy of OP change scores was evaluated in subjects followed for 4 y in the SOS intervention study. Since SOS is a prospective, controlled clinical trial with high longterm compliance rates, it provides the opportunity to judge the accuracy of change in health status measures over time. The great majority of conventionally treated subjects do not lose weight in the long run and QoL indicators are hypothesized to be more or less stable over time. On the other hand, surgically induced weight reduction is in most cases substantial and HRQL improvements are expected. 20 The reproducibility of the OP scale scores was thus supported by stable ratings at follow-ups in the conventional treatment group. Minor long-term decreases in OP scores were associated with successful weight reduction in a subgroup of patients. Evidence of responsiveness was obtained by substantial long-term improvement in the surgical group. The magnitude of weight loss was clearly associated with OP change scores in both treatment groups. A distinct doseresponse effect between weight reduction and improvements in psychosocial functioning was demonstrated. Even modest weight reductions were followed by significant improvements in psychosocial functioning. Disease-specific measures are generally more responsive than generic to clinical change. This was confirmed in the present study in evaluating HRQL effects after obesity surgery. OP was the most responsive measure of all measures included in the SOS QoL survey.
The smallest change in health status which patients and clinicians would consider beneficial has been referred to as the minimally important difference (MID). 49 Findings of the present study suggest a distinct relationship between weight-related psychosocial distress and a decrease in mental well-being. Extremely poor overall mood scores as well as uncommonly high prevalence rates of morbid anxiety and depression were observed in the obese who reported severe to extreme weight-related psychosocial problems (OPZ60). On the other hand, obese patients who reported no or very mild limitations in psychosocial functioning (OPo20) scored significantly better on overall mood than nonobese reference subjects. The prevalence of morbid anxiety and depression in this group was on the same level as observed in the reference group. Successful coping may in part explain why some obese individuals are not distressed by their overweight. 23 It was also demonstrated that substantial weight reduction is generally accompanied by improvements in psychosocial functioning as well as considerable improvements in mental well-being. The mean OP score for surgically treated obese patients with BMIs below 30 at 4-y follow-up was equal to the level observed in nonobese reference subjects. Moreover, mental well-being scores (MACL, HAD) in this subgroup were at norm levels. Thus, great improvements in both psychosocial functioning and mental well-being were noted in the nonobese surgical patients 4 y after intervention. These findings strongly support the stigma theory of obesity, which postulates that psychological distress among the obese is in most cases a secondary effect of society's antifat attitudes.
Conclusion
The OP scale is a QoL module developed to measure impacts of obesity on psychosocial functioning, a key domain in the assessment of QoL in obese patients. Results of the study demonstrate that OP is a psychometrically valid measure with excellent discriminative capacity. Findings also indicate that the negative impact of obesity on psychosocial functioning is substantial, especially in women. Weightrelated psychosocial problems were accompanied by marked decreases in overall mood and increases of anxiety and depression symptoms. Since OP is a short and cost-effective Psychosocial functioning in the obese J Karlsson et al measure with high reliability, it may be a useful tool in clinical practice for screening of obese individuals at risk for psychosocial disturbances and for monitoring of patients during treatment. Weight reduction after surgical or conventional treatment was followed by improvements in psychosocial functioning. Greater weight losses were associated with more beneficial effects. Long-term follow-up (4 y) of obese patients shows that OP is highly responsive to clinical change over time and the instrument is thus especially suited for evaluating QoL effects of obesity interventions.
